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i 
^ ^ mmm^ iismud m^w po^m%%iMl la mm of ^m 
primal %Bm%B of % oatJbttf #«tt pm^wl^ nm&f lliia 
-wats^ r- nUl li«3|* as««t a4eq|yiat© saalsip^ «tpp3J.#if pmviilm 
Irrlf tti&iial water f®tmlr»»iiti mmi dterii^ ©llmti»13|^ 
lilgh jl#Mteg "sarlsties of s®€di ai^ mtlll,«ttl©ii ©f gset^l 
nateF as an afs»®4, »imj@ &i Jjpri^ atJoWfel ^ ^ r » 
ladla ig ©a© 0f tts® Q#taati7 lAiah ^ s laffsst 
Ml© ©ad ©f i%mh 1^3* '^ Pea i^#id sumall^ imctor $»p»lana 
laii^^st. Srow^ m^r plays a mjor i?o3« ^©^'S© ©m% of fee 
2 
!i0stisi»®i| b@im ^^ of lte@ total* In ^m pw^^mtt soa^al 
la Ww@m ©f tefel m»%3^ l a ^ t litter at^imts fiiif %0 all lion 
dm@kipmm% la h^® ^ m a ^ i s in i t s ^«IT e&i^ p aM ii.%1© 
s#^«# ©f ®rait« '^ttjps Iw '^Ugli tti# »11, Of prlaai^ 
l^o-rteiS# la a#tinn^Uila^ ^ g»gittad WL^W in a r^fea Is 
to© l!ii0'^ ,3j@ag« ^ ^ a i i ^ f j?«©%t^ fcJ©a ov©i? tti© if^ioa ^SBII 
i s Goail4«^p^ m ©»® of tt^ sife li^»l» laewliii ^ » ammit 
A ©oapi^tt «a«#rii'teii«l4fit fb3P gf^aitd %Ri^ ^ imml 
mxQh as aiipf^t ifrigattea 0tm^'kivmm,% and l a^ to gi©*^ 
^yat^ f mmm^mmt* ^m& gm^^. mt®^ pmWL&'m art mm0J& 
9 
^isBligta fe»%mj?iJ.@ OaetaatJbiis In Ito® fi^msi^ «ats,? lawals. 
ami te ! ^ i ^ # gFomid ^mtew pa^ag®,* F j^? imi??@at as^ssiaant 
Is^aaiPissilsiM^ @©#^ie4«als of s i a^lf@r mm Hie 
In ^tr#i%i*@ E^0|j, ,slfal.fi«^iil* *>ttt of ^© ^ ^ e m l ^ays acid 
tes t i s oa© ©f tli# ms% nm£ul tool to d^t^-^ate© ^#9© 
i)OS%i^ Ea5©ii4e niter Im^l €ala to d@t«iB^s^ laatw Imnl 
fJufilgmtfctts l» t i» ai?i@a» Sor^oX© ^ t a ha^o 'i^«i 
00l i f ted to ato% Xi1S»i5gi«l ^mits aai on !ti# Imgis of 
4 
data l i^# l»^i « s t i I© teao¥ i t f lj^>aet on %mimt lm%% 
aroa "^^ date mi&M$Mg mtwt^t of a^imtst Pffea^ tobs-wtllsf 
B 0 ^ iMw&BpQm^tmA# 

t&ttt i?tla*@s to i#t9i»# I t i f f l» -^s»^ i a» ©afftfa i©l«i^@» 
©trt l i t aa i i t s ^ i l t l i o t t t© te« l i f ® # f Hi® «ir«;i» I t 
inslailQS tti0 d#^y%t3ba ©f lfe# ®ar^ t t i t l i i ^ ^ ^ t t^ i t s 
VQ^?s» liltet %« ©tli^.r bf!^ilJ0s o f i9&3©gy I i t m « i t^# 
l>msiQ »i iR@ei 1^' i t s fei^l f tet In ^ J ^ s>f I t M i ^m^'k»p®€ 
8 t®efeiiiqa« aai ai%|«@t iiitl©i? l i a t ar© t l s t i i K i t tmta Uiss© ©f 
& f ©p^ r sJSiill M t mwf ®8tlir® aa€ iaporfent par t o f 
%mtsr 0 f ^© eaFlii amWM in lim a t ^ a ^ @ i » i ©ilWF as a 
P&rt tel^s stx@p#ti^i $« l t « Si t steiiy ©f 'te© ©ar^*3 
t tm^ l i «?« i s p :? i^ f l2^ a p^% of W^ « t« i ^© o f -^tmm'k^t^f 
imt Ii3?cir©i^tol0gf i^«i]U. i l i © s t <m%i^^ w i i l i -aat&r ©f 
a t i 3 3 ^ « i e ©r ig i s . Hi® ©e@ari»®n@# ©f ^ t e r l a aa 91^ ®-
d#p«iils mp©« i t s tlsysloi-J?ipl^» Hi© m-fes^at <jf gf&tesa %m^T 
m^w^'^mjt^ i s C0a'tf©li»d i f f«l0^fjr# !I^ @ fe@^ ^ f l mfmmnt 
o f e.i^'iiM ^ ^ F f i t s rmiimm9 mS^ ^ i^Attrg©, i t a t tsspt i t^ aai 
c|-aality, a l l a?# 0isat»BlJ## 1^ l^« «^aw©t@f s ina itruetar©® 
o f fe© I b r ^ t ^ t t wsd&g* 
6 
mmsm 
^ 11* ?i 1aUt»a«i IPS ? f t f ' aisd ? ^ 38* S 1b^itea®3 
wl t l i ans af@a ©f ate^fe f O ^ iQ» kss, ISi® ^ l o l t o f I M f a f l i 
i9Dsfe iKportsmt I s ^s» l a i i aaA i t ^rfiisii Bias aeasas ^ » mst^r t i 
aa a f f lm^ i t IJHS^I US CWi@ya. l a Its© ^st f l o f tti© siisli»iet 
tli« Kai©aa or Kiuwia flows I t i ^ ^ h ® vM# irmltoy* 'Si© G«i,fc^ @ 
as .3wifas siM ttie B IM OF A^ la i * P a r t t o f tti@ d ig te le t i s 
l i 'r igalaid W %,^3? Qmmt^ Oaaia.* ?0i? M s l s l s t ^ t i ^ n 
^!w«si»ao©f tti® 4l3f ai l i i i s ^ i e t has b # « dJsrM®^ ,Sjit© 
n^ml^ ilma%5yip, ^ u i ^ aiteadaiftiF and t^tfto* 2 i t a®««5«a 
t < ^ 3 i l i s 4tgmi3i. fetvJtag I b i ^ t bli>©^l A-ferasili, B i l m l l aofl 
GiaiglFl* I f l a a i s Wm t l i i r i t ^ i i i l hg^fag ^ D l>3©dfg t^itfii 
Gorjaa ai^, %l»s* ^@ ftstiiflti tAidUl i s Ha'^iras %Mlm l a 
cii-y.M®a tato «ir## b20<5toi tmma^ Um^mms^ Hjuerna and SmmU 
•ai0 n f tfe t ^ s l l i s ffiimii' saMi^Med ia to tl-sroe bls^&s 
r^ KiOL^ !3ha^«i0j I&mSr ^^5 f%pal.» lfe« las t aM ^ » iJ^It i 
t t f is i l . ts 3S&.w i^» Mm t M A ts m»^ gaMt^ ld^ fete t t i f ^ 
rmmmiMMmMmmMmmi mMM i%m, 
'Stm mmt tmm part # f lfe# Q^^a^XaMma. f Mte . 
%# illii'^laiig i f ift i# mp 6 f iKiA|: g i l t , t i s f i^'^ feilstTf 
4 ^ i i ^ 1^ tfe® i«ai#« aisd fmaaaa r ivers an^ a ^®3t py©s«t 
ar^ a:nB#ithil |rJtete:fi#% 2a ¥i@^ ©f 1 » rfiirt^ imfejf© 
:Miii mci« 0 f a®p&siti©tt ^ t g ^ i e t s Us© l » t i » t i ^ i mA 
•?@rtl«l acsstJj«ti% of i t i i i v i *»3 , .gtemiNit* %# g to tml sleii^ 
o f ^@ Sani ai3?faii# i s ia ©ute i r l ^ dlif«?t3bii# li@ §^m ^ 
^M lajg« I s s flat o^^atff i^Hi. pitm^isaesi wsdmi-allcms Sa 
«i# v.|0,fei^ @f r i f « r mw^mB #i» atay ^ i^ad bars »3ttt©f«ii 
i s th« c#i^;!ml fmtn (.fli« 1A )» %« 5 « t ^ l fcr«et b f^eys^a 
gf^nal aJbng ^ i A ffe« ^ i la t i ^ a ^^ifi»ls «is* 
O^ sagft # ^ ^^aiiia ar® te# prl imipai ri^ 3S»s i l raiai i^ 
^® ajMDlfe^' g|f«mB0 $M tills ,%?«». I ^ t ai»© of aSgaifl^tiiee, 
The drainage i s dendritic to t r e l l i s in parts of the study 
area . 
u 
ill^seiiii and .Ihmgiw^ %Sii€li i^% a t ')® «^ Pmyag, fea^Siig 
plates at HajrSAimr. Ffos hmT% I t fleiis som '^wajpa upfe 
dlreetfcB fmm. ^is aar t t Ijet^la*^ ©f Ife® d i t ^ i e t tod 
0®pi6i»st@s &12g r^ti fmm Ba l^^^^af» th® » t e f«tef® of 
i^^0»lly ^ l lova a belt @f wmm% aiJu^feta. la l a i j^ 
tsag&ss i t gsssmll^ ajvet fSPoe oais sM@ te ^xjtl^'ir sM@ 
vlthia a t>«lt of flf© ^ six kiS^^e^jpst ih^tmm tt» 
clias^# la ife© eonrs® has b@^ F©diie©d to a aoasM^^ibl® 
liiait ^ <^natfisstfeif tfe® IDWOJ? Otf^a Cm&l a t ria»»» 
ix.ij?3i^  th® wmin^ wmmti ^© "fi>la» ^ a ^©^etly of fim 
rlv^r i s ®asld^ttlil^ iiwfttasad to@^mi» of #iJUA te@ 1J©W 
l y i ^ af^ eas a?® f w t ^ n t l y iamflat^, a® ar^as a 3©!^  tli« 
irrlgmtfctt. 
lamaa i s oa® ©f te# ^'St i^^Ffent t r iMtr ies of 
CSaogaa, Itg g©ai«@ l ids v^fy Qlom t© t i a t ©f Gai^^a in i^© 
9 
f o l l D i f ^ i tm^ i i& f i 41fio8%Jbii« I t mfms nloag Hi® iK^tbi#«sttm 
l©M#i» ©f Al igaf l i a i ^ lfe«n i t « s i a asswi | »^a^s ?femtli lot© 
m» i fe i teM ^ d 4ifm <listrl0isi» l a ^ i tga i f i Zami» aows 
f fos Her Hi te ® m ^ 1&& ^ d U i ®f tli® riv©F ira^i®s f foa 
^t® f ^ u e i t ^ o f Hit fiff©i» ^ftfi®s fsm® 3 l « l e r lut i r <tiirir^ 
m»^ @Ai ^ t t ipa tsi I t km p^r teisr dstriiig ra l i :^ m&mnm 
Ka l i t t ^ i aXii9 Qa l la i iis E & l l M r i r iaes ia 
M«^^t mm BttX^aiitfi^af t t ^^mm A2Jf«fti» l a .%l2caA i t 
l a ^ a %titlieipl^' » i3 f $® &i^ ttpetates t i » 4t i»»*l i t A a i l f»&» 
l ^ i l a i ^ 3$&ie3toa ^m l ^ ^ l s . Kal inadi i s a p a r « i a l 
atipoaa «* ! jpass tfewm^ a liawow w i l l ^ ' i»j».tel ^ h$gU 
Mmm im i i f t wmVL s^emm. m^bag fmm mwm Joins 
Ka l i aa i i oa i t s l®f% bgrtk. Hii® 1s«a o f ^ i s r i i r t r lias be«R 
d#^^i@€ «9 i@|^si^# tlid dim^tmi® ^^^ i t s mt@r i s UMi fbr 
ij»Flemt40ii parpOi 
io 
:iii.,Mi4ff,m,pi 
Tkm 30i3gijp ,rtv«r i s a WtWWf of xamat mA 
Hits i»i^ @r •oestt:^ .i®.i tt® 'Mm% pert^a of ^® 
cil0trl©% mA pmuwm taroafU l l » t r , Iglas md Hakims fc#i3ils# 
ili# ilvtf flow* tmm. %rthii®tt te Soa^^st dlraettoa wd 
mmm 
p,art @f Iiiiog^C#tis allmrlal plain. I t is. latlsrlaia by 
i i 
Qm^ml m^- mm ^mM^JMsX^ ^ i« i i i s gvimmXI^ ^ f t mfi^ 
plastS^* .%aa i s i»4la® gfrnlttn^ feat a t a fm^ plMm%s i t 
i s iim gral2^^« ^© sai^ i s i n ^ j ^ ^ d &n mm» plm^s &&» 
t^ mm mt^f^m^n mA ^^mm^t^mti&ml^ umlmwmvLM matrix* 
mt'dti&n» ab» te&ar i s pmm^t la i « ^ a l ^ af^ - tti© gFsv@l 
tlttaif P'»4#iti imu h^m diiriA^ iats f iw 
!lj?d»&i«©Jog i ^ l «ii#s By Piil^ wtk (191?^ ) aad En^ifted 1^ 
Igmiai {t979)t ^ i « ^ @a j ^ s l s g j a ^ ^ift lsydifeg»li^y of 
ia» iNsig$0ii, i s gi¥iii as SQllmwu % 
i%) !lib*5liaB3j^ts ^P 3ii«Mte 
(Is) fara i 
(«) CJeatrai S^gm atit.fg.tal Plain 
(0 Ifajpgift^ AUtwi^ PlmSa 
•^ 6'ii 
i^  
st£i# l i#s la S»feral Oai^a 415ai^ial plmlii ©f Aia«tlal 
fr i^t »a® of 0,P» 
ai@ ali«yial tafaot ia eeas id^ai to b# Hit laest 
tsfortaiit tm^ th^ point of ^itw ©f gf©t»^ l a ^ F »»iii^©g 
of tjt^is* FmdS'itx la g©ii.^ Pa3. aM tliis reglofi fc paFtiaulmr. 
I t i s imci«rlai« Isf in^^is^oliaat^ isdisaats daMi^ tmm 
tfetrai i s a SQi^  of Q l ^ s lii|#»osti«©t^ ullli 
3aa,rs® « M ^ i gfat#l l i i t »f® or l# i s parmllel. at tl» 
a %iii© B^m of mlia'^ Ssim ^.ieli ia oo^so^d of gi^a^sl^ JS^M, 
oiltf &1^ ana feMi»r* I t IMs b©^#t«i Xa'iama -^  0 a i ^ , asi 
«:^ fc^ Kis apto tli«lt softfla««« to Ali#iaijid \^ tt<5li tmrks tti® 
linil: of '@iis a9i3«» 
^ i s i s m ^^ ioa onc^piod lari®!^' by ©» 
i.] 
o l ^ i Imnks^ &M Qf mMM&t *mr$&u» gpa«l@@« Xn ^ d s m ^ 
solid itSDHi* 
out %»y i@v^ml WM!» gi<^ &• &Amt9f 9%it@ %i^ #<»i;©Il9y 
p?i'?st@ %a1^@«iitll,i| M^«y t i i ^ i y pciMs €^4 o ^ ^ »iira«s« 
^iim in ^bl@s • I 
ei^mM i^%9r ssctif^ os as i s t f i ^ s t ^ l^^ls i » l i d 
ij?r%at#4 ^fm 0 f Ht l i tas ig 2 3 t ^ ii®el»ff@s tof # i i i i i 
oaimi mm& om ^ o @!iiof 39»)^ @tt8 of i r i ^mt i&a* in. ^ i s i i 
tole<& a S ^ S I^©^iN»$ ©f a f ^ i s irr%si|®d ^ 2t0S3 HcteatSf 
S829 Pr i ^a^ tol>««Sl9| 3 ^ Pairing stlsf 12 So^%, feib0%r®lli, 
^ril 60*5 Isms, .#f ©aaals, to Hiy^wi Islbc*; 23 $07^ h^etaireg ©f 
mr@t viMmt I r y l g a t i ^ i s ifrSgmfcad ^ I t l ^ ' H^iattf 
i4 
1996 Ptiiai^ tnl^tntllSf I^ OS P i i ^ i ^ i^t« and ^s«7 i s i* ot 
fe®9tares If spm i» lyrigat«a W if^2$ il*ats» 18?© priirat© 
tiib@w#iia# 'UMI ^ » ©f GoMa. btoek m^w lrp%atfeii i s 
35 l®s» ©f (rnaaii* la Khajy? tti® i r ? i t « l i i a i t s i s 31 t B 
h^e l t t t t t ^© lrr%atfea i s Asa® ^ l ^ y Isf 1 ^ 3#«t% 
# ^ p?imt« tote®«©ll8| ^ ^ Ptwapii^  s@%% 56 Qc i^?@ai»nt 
tob^j®!!® sad ^ tes* of saiisli* caiaMiiii has 3S®3 h#etaf^ 
i^pifikt^ ar«af tl» so«ype# being 22^ ?l«tet% I6t5 Pplmt« 
of eaamls, i©»ia Isas S 9 t ^ Itt0taf#s of irrigated aF€^ h^ism 
i r r iga^d ^ ^ ^ SAatSf i^9 Primt© feib@^#Us, 3«X) Pa^i i^ 
30tg, 8 Goi?t» "^!»^0lla and 8 leas © f nftaal^ lai#ti 
-Sikanclayptii* bloofe tssf 3t$5t l»©taf©s ©f ar«^ imd#p irrigatloa 
h®ixm iiprigatid bf 253 S«^fe% ®^ Priimtft taiW^ellSf 058 
Purging mtSf # Qoirt* ^ute^i^ls sM 8a«f tes. ©f ©amis. 
Ilisiiipij2r Ms 2 B ^ ^etap»s ©f ay©« taia®? irr lsat lon b©ing 
sQtS|t0 Goirt» tetb®»^l.s aiBl *t5«5 tes* ©f <!aisals» Ati'^ili 
l^s ^Mh h©©tar©t of mwm msil«r ippiiafeferi« m i t ^m i s 
b#lng irrJlga,fe#di ^ 925 H^ats , i f^ Pyi^at© feite^lls. 
Id 
3»M@ 
1 * 
2« 
3'« 
^ . 
% 
6« 
7* 
8 . 
9» 
I d . 
1t# 
12» 
t3* 
# . 
t f . 
t 6 . 
17* 
=« ^ K l 
Haftoas 
^i^i 
l^ipgim 
%Ias 
Goaaa 
Umi r 
^^i^lJ^i 
ctukM&ms 
LO'#ia 
^ ' H K I 
i i tes lp i r 
A ^ » s l i 
BijamJl 
O t f ^ i r i 
3* 1 ^ 
Hfts&ln 
4^ii&%i(| 
Wm lifeMit* 
a s ^ 
^ f i t 
a^f^ 
2 ^ 1 -
asi 
319© 
3B0S 
3 ^ 3 
2 9 1 ^ 
3iaf2 
t 9 3 ^ 
^ f e f 
1 ^ j,iF-t^- " ' ^ 
^ f ^ 
^68§ 
y ) ^ 
g,62;w 
%f^ 
WMl 
f 1 ^ 
#tf 
; ^ 
f ^ 
j^*^ 
2tSD 
^5t 
t S 
8% 
f t f 
I t a i 
t lW 
^31 
f ^ 
IfSS 
f S ^ 
t#*5 
2^9 
t998 
| 8 ^ 
# ^ 
1*^9 
l f # 
1^15 
I9^f 
6 ^ 
^ ^ 
t ^ ^ 
^a?' 
1257 
#83 
^ 7 
^ 1 
^S f 
6SI 
360 
1002 
S9 
363 
1026 
(^^ •9 
7(^ 
^ & 
8^8 
1 2 ^ 
*^66 
^22 
6l0 
5 ^ 
6 ^ 
981 
11p3 
62»f 
60»5 
%2«7 
32 
3^ 
m 
^ 
l6 
8 
82*5 
^5*5 
6 
^Sft? 
U 
9S 
lao 
ISC? 
12 
^ 
10 
^ 
16 
5^ 
18 
M% 
m 
# 
to 
#7 
^2 
7f 
t6 
11 
f8 
629 
11) 
if66 Pti%lJ3t f@tS| # 7 Go*9t« t?al3iw#lls aaa 6 fcus* of eaaals. 
ai jauli tes 3 ts tal iprigsteA araa of 2531^ t i^e^r t i %*iidi 
is .bttef iTflgat^d Ijf 1231 H#a t t | ^27 '••pl¥at# te4^@if«lls» 
irr%stloat betag irpSgat^ ^ 'i-aD B«l!ats, 683 Prttat® 
of saamls. HagiM l?l9©k has an affea ©f 3 0 ^ h@ofei?®Si h®ing 
iprlga^d ^y 1^6 a#iats» 9^7 Piriva%© tiitesw^lls^ 6 ^ f^ispiag 
mtBf 11 Go^t. tttljoitells %fiti 92 te3» of eaiials, Akmbad 
te2oek on tto© ©ttMir has an at#a ©f 330^ !i®etares lai^r 
iFfSgatloa b#lng li??igat«dl by II88 BAatSf 6^1 Pritat® 
teb©w©31s| 96I Pa^jiag setsi |8 Clovt. ttib<i%r@lls mn^ im Icma. 
of aauals* 
2^1© aif t f iet Aligmi* hat an mmm of ^t^^t* so.* tea* 
taa*®® gtr^ama* "^it a is t r ie t ^llgarti rfwjws a m«l©»%# t§rp© of 
mibfess'^ JUml »aa©©iii<? ellml® • lh@ arim l i^s in ttie 
Oanga^ Xmrnaa ioab ^ l i ^ i s a part of la^ogangoMs altevlu© 
plaia» S©ap «i® auyfase tti® aHaviml fcraatfeaa mm poffous 
X 
< 
X 
w o 
z 
V 
< c 
V 
Si 
u 
5 
^ 
v 
v» 
3 
1 / 
JjS*-
t -
<r 
of diitmmt r^lma* the a r « ui^ top ti-fSgatisii If 5fOt,8*iO 
htetsarts b#teg tprJfe&t^ ^ l8f33^ H«lmt% 22,^)9 Private 
tub@^lla» 13*3^ ftn^lag »®ts, 6t9 QOIP%« feib«ii®ll® and 
908#5 &®s« of aa»I»t Wmn i t has mltl@i«t l^F^atJtea 
18 
amp^R • I I I 
X sJ 
#r tt^^ pi«ai®©fepte gai»fiit« ©f m mnfia&i. a^if^rt l a i l t a^s 
Hi® ©Itmttott ©f «:te®«:^ jpi@ pi««Kif« ©a ^m a^itftr «a4 
if i f^i l ts f n^isa t ©f ^ i mtmm Aa^  ^-e^a^esa ^i^h 
^ « gi®«ii wat^ X«t«l *s Qii®ag#, c^n^ts .In g^rtg©, 
fftgttitiai fjtjB diff«tme©« ti«ti^m «3^plf ai^ '^tM»Kral ©f 
yafeiFi li&Am l©t#li lo vai^i te ^wm ©f M ^ fisss a f«^ 
Edttiit®t to Ettss^  i©fefa» QWm^ %&mlXm^ slerat© d s a ^ ^ ar« 
p feds© ©A t^ vi^lattmg ©f sl§N®a «l*^#s « ^ o^^iotF^iipiratlea. 
Sst©f«l l©i^# m&h fti %i^i» tsmteSf a t » i ^ » r l e pip®spjp® 
anA iiijf^^atoi a ^ tjem© ia part ^ Hit g»ta^ •mimt ©f 
©©nfJte#i mt|ttlf«W| h€ii8« ^mf affeet pl@®»j%s?i9 l#f®ls %^P© 
nm^smsff ®iti ««a i^itose>l gRiHBEil ymt&r iw#lg %» « t t his 
parpoitf rtftilatfea ©f m^m^ tei^^i^h ^ ? ^ s^.@ «»* laM 
4rai»s .^© ajp© ®iiapl.©9 @f m^h matm%S0 
Bmmimt farftatl©a« ©f si©ta^ ^t©3? I#f#l8 S^P© 
t^m vK^mAiM ®t©t pif4©is ©f m9em^ fm.w^ ©r i©i»©» 
41toMati% wmtMs ®f ¥#t ^:rt di^ p&wii&m ia ' ^ i * # * 
fmisl^ll i« atxw© i» ^2©ti M^ mm wilt p ^ ^ t © l^i^ P®ri©fi 
f ltt<lftltltl&llS ©f l # f ^ S » 
f!i© gi^B&d n a t t f i.09©3L8 ©f ^ ^ m^©^ ^Qiw % 
20 
mml diifah6«g# ft©© pm^ii^ #ii@h ^Jl©« «»11 i ^ M M 
paag® tli,^ oil© #ttly partluHf iw©Mp©c!« lligli®iit ImBls 
b ^ i a n l ^ aii4 ^3^ «fl of ^® irrigation ^aaoa, 
oa tls@ r^ativ® mMme l@?@lt« As iafl«i«t sfci^ f^i i» oi3» 
f?©B tt» s-^sus. tfe@ ^at®? I© st©F^ tt»i i^^lmwmi aft©? 
tiio l*l^>i i s p«f@rf«i t© ai Male s%iBf#» 
fj 1 
m,ip itifi* rwmw^i m. MM mm 
^WM XI mA III ^gi^B ^mt ^M l ^ s i l d &r 
Aligatti d i s tHet toir# hmm 41tSja««l Jut© taidte-ai 1>3© s^» 
la ft pmrtJemlar hlm'k #i© uBl®r l#r©l wlttts !mv« "bt*! 
tokm. hoth for pi^^aip^ale aad |s©s%iiBtt««itQ f^^lbds fi^n 
pw^mmmmmiQ m^ po»t»ii«©©a.l« periods lli® a^^ti^g^ mt@p 
frewuiwiiite to pffcasaaeiciiiii <saa lie «tlisil»|jod; ^iifeli i s 
all© t«r©©a as » a » a a l Uttn-feiaM^a* Sm fj^toDajDoaie 
ia&t®if 1#?«1 ^ l a liavft !j0«ii felEtR 4a ^m l a s t i,*e®lf. ©f Jau® 
^ i i l # |s®stia&asieiii0 water I«f@2. fefe imWB h^^mi fetea ia 
tai# l a s t # 9 ^ of S^it^fe^ ©f Urs t i^^fe ©f 0«teb@r» 
bJeete te «i# fmt 1 S ^ , 1981, | ^ 2 a i « l 1^3 t i»l i« Hi© 
7»7 setera, 6,9 s»^ f s wM. 6».3 E^I©PS art ^i# ^ l » f Inr®! 
6»7 sttursf 5*9 »ti«?s and 5.0 s@^rs l&®r#'^  sft»'ifii« 
flnet».sttS0fi 0f I#t ©«t#y, f#00 s © ^ , f#00 ia©t# ,^ te4 i , J ) 
o©t«.p, la tti® abat^e Ei^ »tJte«@£l ^m,WB» la iJ i^iaii iiiteadafpm? 
bJneit 0f Koil t A a t l ^® avemge iial®ip iw@ls «4jfliig ^i» 
M kl 
t#tO M t^»rs te Um mm wmrm 
1 ^ 1 l^ t f t ^ 2 | sad 1'9B3 timpli:^  tti© f##»ris»oiil9 m^^A 
t»!t5 !»t®?s, 1»^ f3©t®r3 in lfe#» f » » « la ti# %i?^^st 
of Koil trtisU ll«s Atfa«ll filijtl* la Atrtttll blecik ©f 
Atmiiif ^hs i l ti® mmm§%- yalrn* l.«f#it to tti© y«yg t=^', 
1 ^ 11 f 9S$ a»i 19S3 «iir.i^ to@ pr#aBii»eafc period 'TOP© 
i>#3©w the gmmA sulfate anl p5ttaonj»a4@ ^ t e t l»f@ls 
iRdj^^d to 8«33 rA#%©i»s, B^M taetsrs} 8»%3 c^teps aM -*tO 
f i *' n 
0|97 ffi»t»j? and 2#3^ w ^ r s In lto« mm ymm* la ^ « ®ast 
Bl^iwll bleek* 1^ « air^ ?®g« -m^w XmmlM in. ^ijiwli to ttie 
3r«affi i ^d , 19811 f !^2 aifi t # 3 Airii^ 1fe.# jr«^ii®®ai<i 
psrlotfg «^0 6»9^ ®»'^rsf 7»0i »tsFSi 7m06 inters sf^  ?#$0 
©@t®rs aM dtaFtui l i t iioitia^aai-'ajiit p»fei ^ m^r lm®l9 
^mr® 5.36 mimwsf 5.3$ ©©tSFSt ?»^6 B®t«iFs m^ %h€ otiei's 
^K^J^ fltiafeiatloa of t*60' s i i t^s , 1#^ »fe€rst t*^ enters 
t«#* i»tws la HI® mm ^mrm Qai^iPl bl©^ li#s In 1^® 
mn^ ©f Bljaalt Wim<M la A^jmall t ^ g l l . 3i© ^^mwmm Is 
a¥#« i« i^t®r l«f«i.s ^ ^ I s g tto© pf@®5iia&0«is p # p | ^ w«f® 
8#S setot's.t 8#^9 ^ t # r % 8^65 i»-t@ri and 0*95 ff^t#'Ps anA 
7#03 fs#l»rs,. 7«aD »-t®r»| 7#5S W'^rSf 6, t2 sat@rii fellow 
tti0 gitmia^ «iffifc6@ ^&wim f l « tea t l 0« . ®f 1»!^ ra te rs , 
1,29 i»t®i»st t«t3 wt@ps, 2*03 ^%®ri la Wm y»r» i 9 ^ , 
1'50t f l ^ t a i ^ 1983* 3:11 tti@ s(mfetr@sfc o f * '©i l t A s i l UMB 
Koll llrtisil fe5 Haltifai t i h^ l* Iglas t^isi l lies iB Wm 
mmWims% of Koil %#ssll* ill® a-^ simg* *t»i» 1jw#ls la tim 
years i#" t 1^1, l9@Sand 1983 *i?i£^ tij© jflr#i»iii©oiilQ 
(v4 
6.88 fflt^rs, 7»aD fflitiMPs aM dwtim t l i« p©«tfioa«i©Me 
f»1S «it@rs r@!^®t%l!f#l^ hmlm^ 1*® if©w»a iarist®# #i©itii^ 
%# ®¥«r.ag# % t^@F l#f®li i A i , f f i ^ fe# f f@a«iooai0 
t ^ i l ^ t i w i i^% w»t@ ^ . S i iet f t r t , 11 #8 P t t t r t t 11 w t t r s 
i?@ajl t i^ in. til® t%w$^^%$is^m§ ©f 1*2 »t@i*s, 1»fe w i f tps i 
1»3 t i t e r s ^ id 1 » ^ m©i9Fi i s Is® a l bF«^ i d : ^^ rs 
In M^kms hi^^k Mi« «f#fag« 'gat®? I w t l i i a th t 
f issirs 1^0 J 13S11 I fSg 1 ^ i^ '3 a i r J i ^ ^ © p»«i^ii»0ii ie 
5«*f8 » t ^ i ^ 4 € I » S J ^ Wm poitwsai&oaiis period ^ t m^m^^ 
m^tf %m%X9 w»i^ 3»10 set®rif 3*6i a i ^ t s t 3 » ^ s t ^ f i a i ^ 
3,65 ®»t#e3# Hi® lluetsu»%l@a atiriiag 1fe@ mXbTmmiA years 
*^s 1«# m®t®rs, 1»8f ^ t e r s f 1«00 ^ t » r a t 1*83 a t t t r s * "Sh® 
Mat@3r Xmml (imwmmB as n t w t « fm& ifeHii^s bloet la tli© 
^ J 
8,30 ^ t « i f s , afi4 3#6s §^fe©rs ftod postmasooals m^t l«^#ls 
wid 8*f^ s#t9rs l a ti@ i rmr t 1 ! ^ , tgStf t962 «fi€ 1^3, 
mmi hlimk l l # t ia ti@ goulfeiaft o f EaUifas t€iiis^ll» Hi® 
avsimg® «it®? l«t#l*s l a Wm fms^s i ^ \ 1^1 $ 198S a M t'363 
peFJod ii@i»e 8 , ^ s i« |»r i | 8 t i l iwtoPSt 8 » 3 f i l e r s 1 ^ &*<?D 
Ei©t^a fe®lev iti# gi»wi4 m»M&9 ^M^^^im f tes l isat l ia ©f 
Khair « i s i l 11®» In ^ « i ia^^wts t o f ICoil l i t i s l l » l a 
niseis "EhmiJt ^% prmmmmmnlfs mUr %m^l§ wem 5«% s t t t r s i 
5*00 a t t#Ft , %B5 »^ %#Fs m&^ %^ Ef t^ rs fe®3i»tf ^ © gmtimiS 
w^F© 3«2!? ©e^FSt 3*0f Ei@%«r% 3*2f iit%»rtt 3 » ^ i ^ ts rs 
md i^m » i@rs la feli@ y®af i t ^ f t ^ t , l ^ mA 1^3# to 
mv@mm ^®t«p l©f®l« i n t l ^ fmru t ^ i I f 8 l , i^:^2 a i ^ t903 
Axr l i ^ !fe® pip0iioi3aB(Kits per iod i mm 7*7 .»l^3?s, -^.^l ia®fe@fs, 
k^y 
8.^6 I3®%@r3 ^ 1 8»fS lasers aaa M^im ^» postJasageoaie 
ilEteteiatJiBa to mUw lm%l.B fc fee a l b r t a M ymm ms 
Shears l ^ i t9Stf 19S2 ana 1^3 fts« a'v®,iiii® imtos* l ists ls 
d i i r ia i ^ # f.r@sBisi©#aie pefJbd ^ s 3»3 ^ t e r s f 0,63 ?s#fc@F3, 
8,23 e^fearg aaa 8»95 a®'t^?s « i ^ *u?lag %l® postJ^ass^mie 
f«77 »fcti»s li^ ^ # mm fm^m* siteE^st iiio t^tisSi is in to# 
aont&^st ©f F:O11 ^ fesH , i l ^ ^ !»d blodk l i e s l a fc# nofftli 
o f 3 i l £ ^d» '^m fe^sil* 2a t i # f ^ r s f ^ * 1^19 1^3 ^ a 
1933 ^w avtieg© m t i ^ l i V * l $ l a A^rai>^ •|>1©ck cliirSm tti® 
fii©!©?!! ftM 7»33 is t t t rs i ^ » « S f ds3j?^ ^ e 1^ atia&ii^oaic 
nroiartf .$uf^e© ^'©wli:^ f laefeiatloa® o f ^••^' r a t t r s i 1«.^ 7 
^u1&.««st ? i i r» t tea to a iM i^ fa Hs^ blusk l i e i ! ^ . i <»^ la 
27 
^at@r tm^l has ^ m ol^str^ocU la tli# faats i ^ , 19811 
t ^ t aaa 1983 s^® air©rii« %»t@# l ^ ^ l g daring Ust 
tmlem fe# gsstiH^ «3Pf«9# sh^nlag Uttelamtlsa ©f a « ^ s®tses»iit 
2»f) K#%@rsf 2*72 « t©rs iwii t » ^ gs@%®t9* la the mnt^smnt 
of 3li®fiaf® nm hlmk Ja Jta^tls b l o ^ . Qi© airemg® ^ t a r 
le^@l g©#s ^na ss n© pr©9@ii fmm i^ JteaAiPa r ^ te llassia* 
me avtfag© nafe^t l#ir«ls ^ tti« i r^ r s l90Of 196t, t ^ g m^ 
r5.9?? m©%«?3, 2*85 t i t e r s § S#^ ©©tdPs i»t t»-90 s!@t«?s 
3?0i|jaefei^e3^ s^oi#IJif a fXustuatioa of 2»^5 a t ^ r s , t»35 s^tersf 
2»% i^t»rs and ^ t ^ igefeert* 
1li@ps teg ^ ^ 1 maF^ @d 4mrmm i& tim '^BMW Xmml 
of the ay@a ttisd«r st««ly as itows ab^ ir© iuffli^ ©» saittss ©f 
ita^ and Jma®» Bits I s ^ « pktiisitsf of ^ t e f !il#i 
soa»a.i5¥>t3oB of t ^ ^ t ^f 1*i»Sgii%loii wii i ^ ^ s t i e pa^poaos. 
'3aa@tS.iiis at mwB plaQ#s ttit wells ^mi go <lj?y fliDPii^ ^@ 
WMS,AM 
H 
tso^ ^Qg fsmi^^^%MiM.^^9t-^h:^^^^-
'•?'wr''^fmmmmi?M 
(meters) (meters) 
Ml. 
Imeters) Tmeters) 
1« 
3* 
$* 
silt 
MSiil^pt 
Slu^lDl i 
6.Sf 
ari@^ 
•^f* 
fO#2S 
#»f5 
5,12 
6 . # 
3»31 
3*#i 
5*99 
t# B^9^ s Mmm $^m^mfm 
d« 
?. 
8« 
9» 
10* 
11 • 
IS* 
Simm, Bikm^Tpim 
3« 3^«fe t 
-^laaipiflp 
A-iSiAlti 
SafiR«wa 
tk lna 
'.Ledim 
I^t t t t 
S#f5 
^ • B 
10#7i 
# * 3 f 
9»13 
ZM 
2#lt 
3 » ^ 
f # ^ 
13»**0 
5M 
8 #05 
^M 
2*% 
3 •05 
11>^ 
l * * * ^ 
•^.S0 
f # ^ 
8*9§ 
13*38 
?.3l 
8,g6 
6.%f 
2i 
^#!io«. Wskw$ # r J 
•llilHiw^MMMIiMllWMMMBMIM 
iiyiiiiiaii«ii»iiiwMMWaMiw»w»«iiili|giiii»Mi» 
Cwfesr^ (laettifs) 
f . 
m ^fflMSi] 
IP3R^I5JWffi^il. 
t3» Atapga3.i 
#• Mill 
15# ^'tii.Jiisif* 
11.11 
t* g j g i i i„..ll;lml.li, 
l6« 
17* 
18* f*3^ 
%»¥i 
10*87 
#«C^ 
2*m 
''*n 
%kQ 
J'* -mmSmm,' fmmHmKim. 
19* 
g1* 
22» 3111© «> 
f1t©6 
11*29 
3#f5 
9*35 
7*35 
10»58 
.2*85 
10, f t 
f.1i» 
%13 
7,65 
1«»73 
23» 
^ # 
25# 
.56, 
1* 
'§• llOjg^„l.„,lilfti 
l i lms 
5*30 
3, 87 
%m 
^.57 
S^l-f 
1«70 
3*22 
a».t^  
5*10 
3 « ^ 
5»36 
^#*12 
t«6l 
1,67 
3*00^  
'*»fO 
3y 
..,, .ai;.,.,.ii,,.i,., i i lSi, i l3l l^3&iigl l», 
MMMIMWIli 
i l l l i r o l l 
i^MMxwilHMmnMK 
S7» 3«sii&a 
28 • 
3f . 
Hagffetif* 
W3tQ, 
lagniiinmirj mmm i • i i l i iw ipwi i i m iiiuiiiriiK 
6,2f 
6,m 
ns5 
a# 
,n • ^ 
,., :,.lail«i..,„„ii§liM 
6,95 
|1?!a^EMil5il5-
30 • Eailwa 
35i HI 
^ #-J&i]/ 
^•02 
^•86 
3«3^ 
8#i6 
3«03 
t#-5 -^
2*m 
1.30 
•6.80 
?•#* 
^•-#* 
3*^1 
*H90 
3,l# 
8»00 
6* to 
3«35 
nM 
3#9f 
1,21 
6.lfe 
36. 
37# 
39* 
2* W^M.A,<MM» 
Bsaial 
^#3S 
8 #00 
6.3 
7.31 
1^ 1 f 
3* lte^..a,..IMml 
him :Mmri 
%1$ 
3.79 
1 3 * ^ 
?.19 
9*91 
7.6 f 
f»75 
IS* 17 
10,11 
13*72 
9»f1 
7.99 
^.10 
12. l4 
?.f9 
U ^ 
3i 
k% 
h&m 
k7# 
l ^ . 
k'% 
fo» 
5%* 
?t* 
%• 
l^* 
0 « 
0* 
57* 
Igj 
i n _ „_^  „^ „„„ .^ 
I S L • ^ ^ ^ E E 
i> ^?fti!i^i»}*Tn^" 
^m^mw 
wtmm 
3&10E^ 
fmWs^^^f 
Jat-^yri 
t i t 1^ 3. 
amm^mt 
! • : 
i.to 
i» , *» .sMAisi^ 
ill?P^lf!Sii*3^ 
Atei 
Sofil 
mmimimM 
Mm 
Hai 
# ia t i F^lm 
alu 
a»02 
9#^' 
7 « ^ 
%f7 
«» 
9*51 
5«f5 
5«5f 
^M> 
%n 
kj¥^ 
€jm 
hmfi^ 
f*m 
S*1S 
%«03 
^»i4P ^^^ 
4W 
8,%7 
^K-^i 
3*02 
^*37 
Bm-m 
2#90 
3»73 
^•7il %»i0 
%83 i ^ f l 
6.t7 %ff 
5*96 I*. 1*3 
f.30 2MM 
^ 3 8 ''^ •29 
32 
MMHMMWMIlMMCMMIi 
gmiiiiiiifiiiiiiiii '111 iwilBi.liiL,iin|ii]i.'iiir mmmmmmmiiMSMmmmmmmm 
mmsmn 
ni>»i<iiiiiimiiiniiniiiiiw I Will i . 1111.111 liiltllli 
&63 5*05 
^30 
33 
m p i ^ m 111^ 
ifnatmxk tfii'tov 
B»m, 
%» 
s* 
3« 
^ . 
% 
6« 
7* 
S« 
9» 
10» 
I t * 
IS* 
^^^•»:*t^i^.<^stK'^ifBT' Tr»t>«rT:?i»M4fc»51 
Taring wurn^ ®f »lMsm Wmw 
nmmA iair^t« i^ l i i» 
g M M l l , Mt ^ f l i i ; . 
7r^m%' • " i ^ f i f r i ^ 
lMi3lUE}« 
I2ii^pi3yf 
P s p i ^ i i 
Mma^rek 
dlnihoM 
6»25 
S»tt 
5*00 
9 » ^ 
© # w 
^«^ i i siki^as^xi? 
:im«iaii 
Ali®ft%iir 
iil%atflt. 
laflSM'Mft 
I t l l i m 
L O ^ f t 
3 » ^ 
k^$$ 
1 0 * ^ 
#•30 
%n 
%2i 
i«63 
5#0t 
i # t 2 
3«3f 
8,7:5 
5«'0 
§•18 
3»t5 
9*51 
13*35 
5#8l 
S#«) 
6»%f 
f ^ 
6«af 
9.1 
%«^1 
10* S5 
6 « ^ 
. ^ ^ 
%•«#•• 
t1»52 
# ,68 
ff W . ^ ^ 
9»6i 
I»f9 
5»0D 
6.T5 
3.%t 
8,f8 
^ • • ^ 
2»l7 
3»00 
%B3 
nJ*9 
5#^5 
S.36 
6.57 
34 
3,%# 
f j * 
1^* 
%% 
16. 
f7» 
f 8 . 
%% 
SO* 
2 t « 
^2» 
a. 
A-* 
&ia» o f 
SSf' trl _ ^ aOa. • A 'g t l f lT . l * • ' ^^^KISTI^ tTM 
AtranH 
Pa lU 
^j^por 
2« 1 
in 
B l j a a l i 
S^nkra 
l l i ^ i 
a^ i i i» l l f» r 
BaamM 
BiUda^ 
SI ffiiMftJISMJ. M8'k""*ri^a« 
% ^ i i 
lag' I j i B l j ^ ^ l i 
l t»3^ 
%a6 
6»97 
^#^3 
10*B 
5»9t 
! ! • # 
8*31 
^ • 3 0 
3«97 
5»36 
3*89 
f1#3© 
7 » ^ 
^ •3 f 
atf@ 
8*8(1 
5#f1 
%i«.t 
%37 
1 0 » ^ 
2*92 
a»^ 
l»?9 
,„„,,„. tm% . . 
l & ^ 
9 » ^ 
S#?8 
hM 
10. W 
s»oo 
11»#0 
%13 
11*83 
3 « ^ 
^•11 
$•11 
t n 2 5 
7.96 
^•^7 
^•16 
8#fl 
^%S 
9t29 
1 0 , ^ 
2 » ^ 
3,68 ' 
2»6l 
^d 
i»l>« 
^ « 
26# 
^m 
a8». 
Sf, 
30« 
3t# 
3S* 
n* 
3^* 
35* 
3i# 
37* 
38« 
39* 
2* i lBi l i . f f i l i l i g 
Xs *^^ s 
%®lii Gafli 
Mwmm 
m»^fiwt ' 
di^ URJ^ 
EaJJIsi^ 
fa&Kta 
mi® m^» BUt$0n 
l'i»*© 
Uiipjur 
2* IMS;,, ft.,.iir„iiak. 
EfRfalgai^i 
aafftlp^f 
Bsiai^4 
iiijpsais 
^ 
%M 
%»^t 
?»3i 
S#90 
8»a7 
6*95 
5 , ^ 
^•00 
^•92 
3«37 
8 * 0 
SfN-S 
%29 
•9»83 
%B2 
m^.... 
3 » ^ 
s#t i 
^•31 
?#3f 
€#.a5 
6»l6 
3 * ^ 
1«5S 
S*fS 
1*35 
4«8.S 
Ki$ 
7«09 
8.*10 
^ • S 
^ 
Ca»t#rs) 
f#3^ 
%«tt 
8.#9l 
S.91 
8 . ^ 
6 # ^ 
5#90 
3»60 
^ • f3 
3.^f 
o « 5t 
6».25 
•|0«2t 
t 0 « ^ 
^•^9 
m% 
(s t i l l ' s ) 
3*01 
2»Q9 
•6.. 99 
7«%7 
^•35 
6*25 
3*3D 
1»*iO 
5.97 
1»a 
6,f7 
^ • t f 
7.35 
8#!^ 
^.31 
3t) 
,lfe, ,,„ Jl mm gin* 
mmwmn mmmmm. 
%0« 
^ 1 * 
^ s * 
^ 3 . 
¥ ^ . 
l i # ^ a 
Iti j i idfl 
% ^ i 
'9Alilip 
Si i i^a' 
f*# 
S.3» 
^ i ^ C ^ 
7«22 
ft 9a 
^ • ^ l ' 
U77 
i2»m 
$S7 
nM 
f0 . t9 
*i'0^'5 
13 . 7 t 
**•< 9e 
f . 9 f 
8,00 
3,08 
13.31 
6,10 
8.72 
tfStt. m, 1514 
1. >'? '^^ iraB" 
^7* 
ftmmt 
7*51 ^.T l 
s»oo 7»m 
%a^ 8,i7 
7.79 
0»f? 
% ^ 
*^*S 
^•3f 
8.65 
%8, 
^« 13te,igi ffff rttlfe, 
Sii i l r 7,51 
%#27 
6.31 
3 . ^ 
50, 
52* 
3* lliilSr.iiy.mii^ii»al 
10*10 
9»^ 
8*25 9*96 
6,23 
9.t9 
B,?1 
-^.f1 
r, • ! 
.ir 
3»ife« mm ©f 
i l d t l 0 ' ! i 8 
mi wan 
tfflnr. -. *n:4S»&. 
#'i'?K^lR3RI'^'J?^ 
!B, 
55» 
?6» 
^ . 
^ * 
^9» 
4k»b8^ 
C«#pi 
miidaesali 
% liatli i; r^liiiftliii 
i^aattiati i s i l a 
Hai^l i i 
i ^ s ^ l i 
Silmii^a 1«§ 
•?*6l 
#«?t 
%n 
kj^ 
$m^^ 
%k9 
%^f^ 
3»t2 
k^^ 
S»fS 
S t i f 
3«f f 
3.6f 
2«ff 
5.35 
6*.^ 
^ • 2 9 
^•15 
i » f9 
5»19 
%#8f 
3#t i 
^•39 
%n 
3,19 
3«r2 
^•Q 
2.^1 
r— 
in 
CO 
«— 
u 
< 
LL 
a. 
_> (/) 
D 
z 3 
o 
cs: 
o 
«— 
o 
«~ 
O) 
CO 
r« 
(P 
in 
<o 
o 
z 
o tn 
z 
o 
s 
»-
(/) 
o 
a 
o 
z 
o (/) 
z 
o 
s 
lU 
a 
a. 
X 
in 
Q 
z 
cr 
< 
o 
z 
< 
I/) 
I 
uiop 
cr 
a 
z < 
< $ 
X < 
< =3 n < 
X < 5 Q 
D a ^ z 
o I o 
a. 
2 < CO < < 
_ j < C D o < o i £ x 2 t n a i £ : 
< 
a 
X 
I-
< 
< 
= 9 Q: 
o 
^ z 
< < 
cr if) 
< X 
O 
< 
< 
Q 
z 
< 
n » - « M f n s f ' ' O t D t ^ c o o > O T - ( N c o s t i n « o t ^ 
^ ^ 
\ 
V-^ 
o 
CO 
cr 
< 
> 
I 
z 
o 
< 
h-
O 
3 
_ J 
> 
Hi 
a. 
UJ 
< 
o 
z 
o 
I 
en 
X 
Q. 
< 
Q: 
o 
LL 
CM vo 00 CM 
(ja^aui) 13A31 aaiVM 
3a 
<o 
in 
CO 
<M 
ill 
o 
< 
u. 
cr 
D 
i/> 
D 
z 
D 
O 
Q: 
o 
«— »— 
o 
•~ 
en 
CO 
rH 
(D 
lO 
CO 
CM 
uior 
o o 
z 
o U) 
z 
o 
z 
»-
ifl 
o 
a 
t 
* 
z 
o ifl 
z 
o Z 
1 
lU 
o: 
a 
« 
t 
• 
• 
UJ 
Q 
Z 
^ CM fO v j tf> «0 
CM to GO CM 
( j a j a u j ) n 3 A 3 1 a 3 i V M 
t— 
ID 
LU 
O 
< 
U. 
cc 
CO 
r— 
o 
o> 
CO O 
cr 
(£} 
lO 
CO — 
Cs! — 
o o 
z z 
o o 
O o 
2 S 
(/) Ul 
o a 
a a 
t 
* < " 
UJ 
Q 
Q. 
cr 
< 
Q 
2 
< 
Q: ic 
z < 
< ^ 
I < 
o -> 
uiop 
-: cr 
if) 
< 
< 3 ^ < 
^ < < Q ^ 
o »- 2 o < o < 
_j < CD o yj — 
Crt 
3 
Z < 
(X if) < < 
3 < X X 
X Z t^ " ^ 
< ? 
o 
< 
a 
Q < 
_i < cc 
a < < 5 
Q. cc w < 
< iC 3 ± 
»- < X (/) 
t-cM « > * i « ' o r ^ c D c n o » - ' ^ r ^ > j i r > a > t ^ 
40 
00 
CD 
cr 
< 
UJ 
> 
Ul 
I 
Z 
o 
< 
»-
o 
D 
- J 
0 -
UJ 
> 
U l 
cr 
UJ 
< 
o 
z 
$ 
o 
X 
(J) 
X 
Q. 
< 
a 
o 
<o 
O 
u. 
CM ID CO CM 
( J3?.3UJ) 13A31 a a i V M 
in 
Hi 
a 
< 
u. 
a. 
3 
m 
a 
z 3 
O 
oc 
o 
fO 
*" 
CSJ 
T -
*~ 
V 
o r— 
a> 
GO 
c-
(O 
in 
>* 
CO 
CsJ 
o 
z 
o tn 
z 
o 
s 
H 
0) 
o CL 
o 
z 
o 01 
z 
o 
z 
1 
UJ 
cr 
a 
X 
111 
Q 
Z 
ir 
a 
ex 
< 
o 
z 
< 
? I/) a. I 
z < 
< ^ 
X < 
D -> 
uior 
< 3 ^ < 
X < 5 Q 
o a < z 
o t- - o 
z < 
< 
cc ^ -
X <^ 2 
»- 9^ I/) 
< 3 < 
< < a 
X < 
o 
CD Z 
< < 
O 
< 
CE 
< 
Q: 
o 
z 
< 
n 
^ 3 ^ 
in 
r>|(r)>^ m « o r ^ o 0 0 5 0 ' - « M o - > * if><D r» 
fSJ (O CO esi 
( j a j a u j ) 1 3 A 3 1 a 3 i V M 
iz 
On Wm hmi^9 0f ^m Sat« gima. in 'SmM It gM 
111 m^w UWk® mnt»m Pmp i s ^Nim mA %t IM« ^mm 
of gfoti^ Ha let i s fmm mw^ms^ U SmWmms^ M Hit 
AligUffe iS i s^ l i t ( Fig. I A ) . 
C ^ H M P ^ • 1 ? 
43 
ISie &sem f&wm fart &f fli@ &mfsmX Qm^ alluvial 
pl&M&f ^WkW%&mm m® ®»5- l i t s to 1 ^ Qs^mlmmmm *^&h\ 
1h« »,3.1«rtaiB ^ss-istg e h i i f l ^ ®f fsrteus ^ • s ©f 
» i i i i a i l t iB«ft tlagr* As o%»®ff#4 &&m m® i imeJbf lsa l 
mfmlM%$&m ted b#^ Atl»i '^l94» I t MM ^^ #t#^»t«d f IHB 
t>i' t i l s k a^i@|gii*% f ^ ' t i s r as ni^ pf&^}^d ^emu^n ^il lftgd 
0ilig|jp4, i i t fa t t l i Ii3i>^., la tti© SI dfeft t l^a CF%» 7*) ^ toalaf 
Ct-ln* ^ tmfrteg « tfeto SB»# S i l l f © r a l t o nt tti® t©p, 
liQi^' i s oii%i#^ il)SM9it 0f &lsi^ t&nmthu$ at !«&§% mf txi 
&« i^ lNyft »fej^ tmm 1 ^ si?ailsat l^li s^ort nm% 
#l®ar as if©l wmma m m m^mt^m ^%mms r iwt ^mm 
Depth 
below 
G.L. 
- 10 
- 20 
- 30 
- (.Q 
- 50 
- 80 
- 70 
r. 80 
- 90 
- 100 
- no 
- 120 
- 130 
- UO 
- 150 
- 160 
- 170 
- leo 
- 1 9 0 
- 200 
- 210 
- 220 
-230 
- 2*0 
- 2 50 
~ 260 
- 270 
- 280 
- 290 
- 300 
- 310 
- 320 
- 330 
- 340 
- 350 
- 360 
Stroto 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
^ ^ 
15 
16 
17 
18 
19 
• • 
Nature a thick 
ness of Strata 
depth betow G.L. 
•fXi}M^\M!M^^^:^<vMd 
''•'''"'V'''-'''j"''-/ I ' ' • 'V - / ' i ' "V " ' ' ' ' i ' r i ' i ' *Y " ' i 
.•'^'7.'y •-':'>;•;•'• J - ^ V-',""•• •i'*-,'-'\'^-'-'|'':'v,'.-' '••', 
. 
# ft a 6"<a (p 
'".-^  ''...''^''''i. 
.. .. 
. . . . / . . . < . : ^ ' ; " •:-i\- .'•.-1 
• 
• 
• 
, • . • 
. 
• • • • • < • • • % , • . , • • •• • , 
•.•,';."'•'./.•,%,*/.•• 
1 * • • « • • • • * - . ' • * , » • • • 
• • . # • • • • * . • • • . • . • • . * • • • ' 
• ••••*.•..• * • • •• • • • • 
!• . ••• . .S.'.'vV.V • .• • • • • ' . • 
i • • . • • ' , 
• • • . •T : - . - . . - r . ' . * .—• • • T : : 
• 
. 
. 
r-' 
> . . . . . ' < . : 
• • • it • • 
• • • • • • • 
• - 1 • . • _^* • • . i V 
• • • f * •' r f 
^ ~ —«-
44 
Sandy ctay 
Clay 
Fine tontf 
Kankor 
Fine 9and 
Clay 
Fine sand 
Clay 
Medium sond 
Medium sand ond 
sandstone 
o 
o> 
< 
** 3 
S 
< 
• 
a 
«>> Q 
> i 
Ol 
o 
0 
o o 
u 
U 
c 
. w 
V 
o 
u O 
CO 
«» 
o 
u. 
, 
r 3 
, r 
o 
u 
o 
o 
o 
x: 
"^  
w 
n 
o 
o 
> 
o 
c 
» 
o 
r 
an 
,-
(Feet) 
Clay 
Fine sand 
Clay 
Medium sond 
Coarse sand 
Coorse sond & sandstane 
Coorse sand 
Medium sand & kankar 
Clay 
0 10 ao FEET 
©•pth 
fetlow 
GL. 
10 
ao 
* JO 
• *o 
•0 
^ 70 
^ iO 
80 
r 100 
•^  110 
> 120 
110 
140 
,- 1»0 
^ 1«0 
<- 170 
- 100 
100 
. zoo 
- 2 1 0 
- 2 2 0 
- 2 JO 
- 240 
- 260 
- 2«Q 
170 
290 
- 100 
- SVO 
- Vib I 
Stroto 
No-
a 
10 
11 
12 
u 
14 
IS 
1« 
17 
I t 
HiMi')i it' *''' *»s<i'»>*''il" win ^lyi'^i 
V'fri-Hi 
I ' I f j i II wlii.Wli^l" 
iHf^fii Ai ^•.i> <••. ^iVwiiiVJ 
Oi :., o fl g 
»r 
t 
i^:i:ii\-mB 
Nfltur« I. tWck-
ncsft of stroto 
Depth below 0.t. 
i4« " • "> • M l l i V U l W i i g 
'^* ii l i |Hi»t*l *' • l . . . | < * ) r ) ! 
m ii»iii»Li I J M I U * 
I'l^t < Wtlnfl^ 
\M , a 'B-
* 'ff a, 
wJC 
M * ' » ' i i ' «**<> ii> >i<Mi"iii>i'; 
" , ' • ; • » ' * ' " y j i ] 
IS :ia o" fli 
jQii-
O . JOU 
3 s : 
ft, in :'k 
JOL, J U L . 
IS i i . iTf- IV ij/.Tigi.! JO-
fli,.,,.', 11)6.,.. toll., t £ 
iw^HPiWPiiHHPwA^amMMSMi 
••IBPII'I IWWMW ••ijiilp-
M: JBC sna 
•JOw 
"0"":"'Bi 
iiwirti»>i'iiii|iiynJiWi 
• •jrtii*^ . • - _ 
Ml. •' ',; ,« * . , ' 1 
l » » ^ ".r»»» > ' r m » ' • • r t 
^ lllliililllii ii.iil.gHft<»iiL^ ii|i 11 
Sondy cloy 
Very fine $onct 
Cloy oml Konkor 
Pine tonO t so f i^onc 
Pine sond 
Fine f ond to medium 
«ond ii sandstone 
Cloy 
Cloy ond konkor 
Cloy sticky 
Cloy 8> konkor 
fine tond A sond«tone 
Cloy and konkor 
Hord cloy 
Cloy «i konkor 
Hord cloy 
fine sond dirty 
fine sond ft sondstone 
Coorse sond 9> sondston 
I 
i 
c 
O 
Ot 
O 
c 
E 
3 
n tfi 
• o 
«) U 
o»& 
O o o M
ii »-o o 
(0 > 
u. 
Medium sond & sondstone 
Cloy <i konMor 
0 10 t o r t t T 
46 
Depth 
be low 
G.L. 
- 10 
- 20 
- 30 
- AO 
- 50 
- 60 
- 70 
- 80 
- 90 
- 100 
- 110 
- 120 
- 130 
- 140 
- 1 5 0 
- 160 
- 1 7 0 
- 180 
- 190 
- 2 0 0 
- 2 1 0 
- 2 2 0 
(Fee t ) 
1 
2 
3 
4 
5 
6 
7 
6 
9 
10 
11 
12 
13 
Nature & t h i c k -
ness of s t ra ta 
Depth below G.L. 
• -^ ••.•..•.••• •'.••••••-•.•"-••••"••.;"-VV.:-V>.\r 
. - . • . • . . . • • " . • . • . . • . • > • . • ; • • • - • . . ^ • . " • • • ; . • • 
••.•^•V:•>•••;^^•ry;.^:v^H•:'^•••iVJ»^•;:••.•• 
.:.o •A:::^^v:.y*•.••^:^^^i^^v•:>^^:^ 
. V • " • • • • • •••^^.- •..'.•.•". HTT". • .• •T^- , -
• .• .• .•.•.•.•*?•;•;.•.••.•:•: rr-. :•.::• r.-^::.-.... 
:•.v^^^>^v^v^^\::^:>:v^:•:v:•:v:::i::^ 
•;•:t^•;{^•^>y?^^:X•:i^rtrv^•v•:>:^J 
•.••:;.•:;•x•:.^:^:-:•^:•v.•:.:Av>:.o.•^•r 
« 0 <i e. «» • 
iJ tf «*> 0 
- a Q a e^  fe 
. . . . • • • . • •— ' . 1 
* ^ V V . ^ • v : ^ x < • v v . V v .%•.••.••,••••:••;••. ••.•••'••••.• 
: •:.•,• .•:•:•.- .•. • .-.• ..•-.• -•.-• .;.••••.• .V . - . v - . v 
^.^•^2^:•«^^::.::;•:y:•4rf:/::w:>!?7^: 
•: • • •.•• ••• •.••.•-• .• . / . • /vT--:- -. •. •: yr^:-.- :••••: 
a o Q a 
a «7 «cS 
—ta s <•» Q 
fs n r i 
Surface sandy clay 
Kankar 
Fine to medium sand 
and sandstone 
Fine s a n d , ba j r y 
and sands tone 
Clay s o f t 8. c lay 
Find sand 8i sandstone 
Soft c lay 8i kankars 
Fine sand poor 8i 
sandstone 
Find sand 
Fine sand and 
sands tone 
Fine sand , kanka r 
and sands tone 
Clay sand & sandstone 
V) 
3 
o 
o 
> 
en 
c i 
o 
sz 
c 
o 
CD 
1 
o 
TH 
> 
"^—^  
M 
o 
1 -
o 
£Q 
il 
in 
r 
3 
._ 
O 
o 
CP 
u 
o 
•4-> 
Clay a kankar 
10 20 FEET 
Depth 
be low 
G.L. 
- 10 
- 20 
- 30 
- AO 
- 50 
- 60 
- 70 
~ 80 
- 90 
- 100 
- 110 
- 120 
- 130 
_ KO 
- 150 
_ 160 
- 170 
- 180 
- 190 
- 200 
- 210 
- 220 
- 230 
- 240 
Strata 
No. 
1 
2 
3 
4 
5 
6 
7 
Nature & t h i c k -
ness of s t r a t a 
D e p t h below G.L. 
r.".'-:-:.'f%ti-:-v.'<*'...-'.-.'.'.'/. v.'.'.•^.' 
.•.••• ;.v.-. •,•'•.••.•.• .•-•..•.•.••••.'•'.•.i •.-•-••:=.V/.-
:-^,•^•i.>••.-:;.'•.• .•.'.•.•/:'••.v:i'..-.:. 
.•{,-•.• •• ' >.'.!.•,•:•>>•: f'.W-.v/S.:-
• ^^/,/>, >.v/.f• v^.•v\..y^.:,'.:'.•*^•• 
A -^^ ^ vj;/.. .^ ^ V .*;;•-r Ai.';;'>.".':t-,, 
viJA^Mtvc^: y^ :^^ •^ v^ >^ v^ ;rr^  
•••*•.' {'''^w *)••••'.''•'7'»'.'.'..v ••.•'• >*.-.!'.;i 
• • • . • - • • : • • • . • • • ' . : • ' • • • • : - . . • . • . - . - .-.•: :.• ; V ' . 
• • • • • . • . • . • • ' ' • • • " " : • . - , • . • • . ' y : : • • . • ' • ; 
•.•.•."••.•.•.•.•.:••••.•. v: ,v .•:.•:•••;:.••••••••• •; 
•.•.v/.-.\-.:v/.;.::%';v;;sVj-.:..:-;;:.-.-. 
•.•.•.•:.•!•••.•:,•:.:•.•.•:• :>':-7:A-'-'•••• 
::v:^:v:v:vv:v/:::v;;^>vv:--^>i:r, 
• • • • • .>• . • . • • • • • . ' . • . • • . • ; • ; • • . • . • . • . • • • • • - • . • .-v.-
•:v:-v/>::::-:vV-:x:>:-vj>:>-.:<^>:v 
:y:x--j^ v:v:V:;:vv:v:>:=;^ ;-;-:{>.:; 
:•:.•.•.•.• •.•.••v:-.: ;•:••:••.•••.•.••••.•.•.:x-.-.v 
::=:v>x;:-x^< :^-^ -^^ y:^ :-;-v:>:.v: 
;.i::.:.vv.Vr;r:^:.::^^:.-:-:-:.;-,? 
^^^,*•> v;/.V •.•..;• ../..•..,V:: 
••:••.••.•>•••.•:>:•? :••.*/.•• ••".•• . -•• 
f;::::::^V:f5y^;^^^•:•;;^:•::^: 
- . • • • • • • , • • • . • • • • * . • . • ^ . • . • • • • . - " 
«;•-.-.•'•.-.••.^..••v..v.-.*^» 
* : • • ' • ' • * • : ; ; • v * ' : ' ' - ^ - * • • • .*••. 
VV.-;-:;*i-.--»v:. >V '>'•• -
. V .• •. • • • .-•..•.•: •• • V ; • ^ .^•; 
- i • • V,'^ . . - , . / . * / . - ^ , . . : : 
, - • . • • : * • . • . • . • • • • • • . i ; ' ; . - • • ; • . ' 
. - . , " • ' ' - . • ^ • • • . • - • • • • - • . • • . • 
*'• • • - r . . » . . , • . . • • / • •• • .• 
* - • • • • . • . • • • . » • . • . • 
L-V'.:V .-.•N.-.V..--. 
' • . . . v . , . . ....»'-..fc.-.':'i 
- 250 
( F e e t ) 
Sandy clay 
Fine sand 
Fine to very 
f ine sand 
Fine t o medium 
sand 
• • . • v : _ % ' t < ', 
*W l , y jS''^^.'7;,^3-'" 
^-' 
Medium \o f ine 
sand 
Medium to coa rse 
sand 
Fine to medium 
sand w i t h some 
coarse sand 
0 10 20 FEET 
47 
c 
o 
n 
(A 
3 
o 
« us 
o .t: 
>- c 
3 3 
x: 
Q - ' 
T O 
o o 
"o 
JZ 
o 
CO 
5> (I 
3 
O 
o 
> 
48 
k^Xt^w m®^m # f ^ a af«a i s f iV^^iNl % ^10 
4{pi isr ii^9t©ii '9i ^ a afta t ^ a ^ ^ t f B^ f^at i s tiatttir 
^miafilsK^* I t lias ^ a n &%mP9mi. -^mm ^m a ^ i f « t s tagl 
ni&% gfemsi n a l ^ la tlia. aiaa aa^tts %a^ '^^«r i^nf i iad 
aaMil lai is i a 4m§mt a^ttifars sM to tinaaofi^ei aai^ti&fta 
i n iteHeir a<pi£i«'s« l^a f#i^%a3. miifea a f gf@»ii na^nr 
Jto ^i4a a i r^ i s fitlal^ f i ^ s p^@l|i i l»%i», aatlsi ' i^ mlm 
talmas plaaa % i^ t i r t i mapm^ fmm lrt iga%^i^ ^ l a ^ s a l 
inflow Urias i^a ad|aaaaft fiirara» 
iba slapa a f ^ a . m%BW ^hM i a an^ m f%rtiaa9t ta 
3rmMMis%« la a f i a t %a a i e ^ ^ l a ^ a ga i^ml ^ i f a ^ i i e 
g F ^ i j ^ t i ^ ^ « i i f t ^ a f te%«:fg^i^. a f a^iftt^r t ne^t^* la?#l i 
^afa faaat^^- lta@ #ia apstt «al la, %a tiF^^^i^lia g imAi^ i 
taid«s fjgaii o«t la- o«^ i ^ to* ^ 1 l ^ i ^ a h^^iaalig gi^iilaat 
Is iadl f ia t iw af feae HMSI&IPS ?iB» C») &aai^ i i i^€«ft i« l ©f 
g«s-imi naier ani Cfe) Jaw faiwsabii i% ©f «^if@jr »t@rials# 
4 ^ 
m) itelli^w a#iif^3 #^iifl£^ n i ^ In ^ p« 
b) a«ip9P ft^iHiVs f & s t^ b^tiN^i 50 % Mid g^ s« 
Qfim^ m t t r i s wi^a«Rgi ppii^iptllsr ffo© ^ss 
&QsiifW i s gi»i.«iai? 9i^ :^ m%NI 20@a3.li' ^ ^_ms^^»m'am^^MU& 
l^aiSdw mt^f9W ^ s ^ i s t s df flue tei m»&ixm mM mmtsts 
iyF%«ti^ii pfi«©|«t» ftm m^ p^fmmhta m^m i s MmA a t 
^@ m^@f^ 9 digelimrge Qt « t»v l ^ s ^ i s a ^ i f w tmm 
Q^v-emmmt M'bmmtXB ia C$mi^tt« W^mkf SJi^ir felneici ?apptl 
r: [)ll 
mmttim 4ii i^g^^ tmm ^^mmmm% tA'^m^S^m 
! « % • Blank' 
1« C^&^wil 
2» t i i i i t r 
3« fmv^^ 
km iM&tm. 
f« ^aiS& 
$• % U s 
7« l^aaipar 
8« ^a-^m 
% 3lt9»i 
10* 4-^m€Li 
t t » ciafigiri 
i% B i jsml i 
13* S H ^ ^ ^ m& 
# » i k m ^ n i 
iSt H*isl i i 
1#t HmUbifts 
17# '^ufawi 
' l i%«iml l i 
h$ 
m 
18 
§¥ 
# 
m 
t i 
1$ 
§t 
0 8 
m 
3S 
17 
2^ 
I f 
7 
I t 
Air«iN«# l i i s l u y ^ 
^ f ! ^ © 
^ f S ^ 
# * t W 
# * i W 
i i ^ i ^ 
^ t ^ [ m 
• ^ t ^ 
^ 1 ^ 
^ • i95@ 
^ l 5 © 0 
^ t ^ 
a S f ^ 
^ ' t » 
.^t990 
a6|50o 
i i f j ^ o 
3 i f W 
b3#c^ Xi«^ lia I^ i6@k» 0#£^. t^ldtkf IgMn V^m% itenipiff 
Ofti^lri Wa^ Sljaali Ijl^etf stteaiaarii m& ^limU^ 
k'kmh^ W&QU% Bs^mixi h'kt®^ ita^ %'ltefiisi hlimk ig ^^9^ 
Si 
MMgr,iiP mwm 
[)2 
ymw 1^0 m s 90t si§» C& l l s t ) l a l ^ t ^ ? m^ im$U ? D , 
te 19S2 927 w * CmijJia T i l ) ^ad i s 1^3 107f »«<2i|jl® f i l l ) . 
•liJ^f Aafast i igii ^ p t ® ^ s » . Out 0 f ^ i t t©^3. » l n i i l l 
i i«fail«nd 3@r'teller ia ^ i t jea? l i f t ) '^as 7 ^ as C%ifie ? ) ^  
ia 1961 3^9 m* C%m© v i ) ^ i s I96s 6 ^ ^ , Cm%l0 V I I ) ^oi 
to 1983 89^ s®, Ctat5l« V I I I ) . "aj©i^. ssi^ b@ ^ i ^ M^ftka u i ^ 
«^ l® t® l . ^ i ^ i a l t s s dsys ^wim tWLs p^f lsa, %© r#st o f 
•^ @ ^ r i s m l ^ s t i i ^ «^3®pt for ®@#ftii©fiia. l i # i t rfwjv©^ 
atffteig 2^al!®3P » i t ^ s # tfSiitsr ammo, s lar ta at fe® ^ r i ©f 
Oetetosip aiifl «oattoi#s t i l l ts® #ai ®f P©bmag|' ir i i«i lh@ 
& y ^ ^ © m t a f ® s ta r t r l s i i ^ # " D®s«til&$F wM s^mmty aipe «i@ 
Hi® ti@t mmmn i t a r t s - * ^ lasts itpt© *^ia«t ; ; * i ^ r f^aHis i^© 
@xtir#a33^ hotf Hi® ^sr ^^#?ats i re a<9e«tiQ@3 @ireii @posms 
^^v# atl&ai w-sst©?!^ ti©t winds biow ttimygtent Iti® -day 
wltfe. ^ i t steKs 0©Qar.liig ^al ta f r@«p«filljf, caosttf cfeirfcg » « 
f • I 
' « 
f I i 
i 
^ 
o Id 
n % n m 
• n 
It 
I 
«4 
«<4 
» 
»« ^ fi 
m ^ t" 
f S s 
1 ^ «4 «M| 
I I I # 
@ «4 # 
s «> *» 
m H H 
m 94 m 
• « • 
If m 
«4 
«t ^ 
#4 m 
€ 1 <HI 
& 
w 
« «| •* 
s n 1*1 
* ! 
® 
f 
HI 
4 •4 
1*4 O <I9 
m m 
• • 
Ok O 
S I H 1 2 t§ W9 m W 
«4 
• # 
:s t 1 i § 
ft W9 V •Ft m 
't 
<» 
f t 19k # t 
s 
9 » 
• • « •I 
m 
m 
9 
m 
f 4 
:3 
4» «•< 
« • • « • 
f t i»i # .»|- 10 
M i l 
m 
» 
I 
* 
h 
« 
IS 
491 
<« 
% 
u 
* 
m 
j 
« 
I 
I 
»» 
# 
mm. 
<t4 
o 
IN i E 
i • 
«4 
• 
S 9 
• • % 
R &i f^ ® sot ^ li 1 01 
§S 
01 
•4 
* 
r4 O 
t4 m 
IS 
¥1 
It 
O 
3 
^ 
1^ 
• 
s s s 
IP * * 
nt «Hi «-i m 
f t »4 «^ 
I M l 
«4 
« 
f t 4 
0i 
w4 
0% 
fm. 
i 
81 
O' 
13^  
•4 
t 
54 
I 
i 
i 
t 1 
m 
«4 
f i 
«>4 
f 
S 14 
^ HI 
S ^ 
m '^ a m 
• • • • 
f t 0i O «HI 
# <© § •^  
• • « t 
•4 f«» «j tfi 
94 O 
# • 
#4 f«i 
#» 
•i t % 1 
!$ ?5 ^ 22 
H tn h n 
^ X % 
i •2 
ii 
1® 
in m 
' f 9 9 g fi 
• # 
m 
^ 
1 
m 
I % % % 
n n % 
«4 'Wl' 
l>4 
S! 12 <w el 
§ 
I n 1 *, % ^ 
<4 m 
94 t^ 
• • • • * « (Hi «Nt « *# tfl # 
10 
i 
n 
^ 
m 
% 
g 
HI 
p. 
in 
,Jd 
i 
M 
| | < | 1 ^ f | | | ^ 
<& m *^ H m m 
if4 • f» m & 
• • # • 
Q #% f t 09 
•4 
^ 1 t *^  
HI 1# f4 f i 
1 
f« ® «i f • • 
Ml #4 «4 «M| f4 «4 
n 5 •. **. 3 
i i I S § S 
i n s § § » a E I 
«# ^ « «* ^ 
• • • • • 3 i: s g s s 
r4 
13 S S t l« $ 
f i 
H 
1 
<^ t 
w m 
9 M U ^ t % 
m <! f i 
^ m & 
m ft # 
« l #k ^ t» « l f * 
tfi 8 
«# 1# #4 f * 
• • J • 
£| 2* "• '« 
H* | i | f^ W 
* ft m • • • « lA 11^  
14 
«» 
4 
«4 
f t 
*4 
8 
# 
HI 
s 
i 
<NI 
3 
n; 
5V 
E 
E 
< 
LL 
2 
< 
cc 
280 
240 -
200 -
160 -
120 
^ ^ ' ' ' ^ ^ V V ^ ^ ^ ^ '^'' ^ '^'^ V^ '^^ ^^ OO'^ -^ O^ O^ O-
MONTH 
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%te »«ia «iiit«ir eiojNi Cftii»i.d «ra f«ii«»r«l.ly wmm ^p t» 
iSt^ Wm^mitemK nul • • « • l « t « Tc i ia t i^s apt* ml^tt* of 
OttetniNiir, eaiSB« t t e ^loiiiiif •Baseii o f tlwss es»i» aal l 
aK»i««»ztt d»f&«ti« s«M.^y w ^ th» B«iii of giipi^—i«»t«|. 
inrifftUoB i « tidlt dai i i i t S>«e«iilMKr. Tim moil tn^staz* •%«!«• 
foos Oft i»efoool«« t U l %l9 ii«nro«ti»t of tlw oiopo i « Moicii 
« M ootiy Api^l. Oyfi»f tii» io tor pwcto of t to ooidKf 
wmmmfk of MM^ir csoyo, «t»oophtelo tuniAity &o i ioo ttio 
loifoat, ttao x«A«ti^w liaaid^ty fopeoRt ftior IMI «• low «• 46* 
ires optlnaa 9«>irt}i o f %\m efoip« oaiito»»»tol Ictifotftoft 
f AoHit ioo oJEo omMBtlol ISO aoofe tlio ooi l aoiotttai d o i i ^ t 
t l M i r so (^tsiiiw»«i%» ^va&mA irotor i » tli» oolir major oooxoo 
of iiriifat&oft I n t to rnxmrn* C«ii«lo oe» oootliov aottfoo of 
issifotlott* Tte dl»eli«ir«» of %wemiiA wator duiii if thiso 
BK^tka i a ao oxtaaaiiro tl iat i t oan^Mi tlia wi^or JLavatl to «& 
tfemi ooaaidaxil^Iy. ¥l» cooliar«a of tha axoa tatea plaeo i » 
t t e MD«i^ of iHtly* iiB#iat tfi^ aapto«i»or i^ta ttia sa iafa l l 
i a at i t a foali aMtf tha f3.oif of tfea r ivara i a ovor 20 tiinaa 
i t a Ia«a flew* Tlia adjiiai^i Vffmm sa ie faU i a ttia Al. i«a^ 
A ia t r ic t l a t lo yoav Si^ lKI waa 3,S3 «»• l a oetolNir a»4 t i » 
naxlattai «vaxa«a xa la fa i l waa 27« im«, l a t te waatli of Jiily 
( F i t * 9)« Im 1981 tha olaiami avan^a ra lBfaU waa a l l la 
tha aK}atlia of J ^ i i l a M oet^»ar m^ tha pajdaun avasaoa 
63 
rainfftlX was SOi aii« im Jml^ i a i i«t«&et Al i faf l i {ft«« mh 
Im tto* y»«r I f ^ thB mlJiJMHai av«r»«» xa ia fa i l warn 4*2 i»« 
iig tht mmth o l oe^}l>«r i M l « t t e ii«x|jns» nmw&m r « i « f«U 
t iM 417 im. in tNi mem^ of ^ | |a« t (JTif* i l ) « l«MitJlir i s 
tlw ymax 1963 t t e sieiflue afwraf* r4iliif«U w^m 3«« m in 
ttas »o«th of iloe«e^r « ^ m « » t t i * ^idntitt «v«x»9* r«l,nf«II 
ira# mOm» »« i a .Augaat in A l i « a ^ (F i f * f2 >. 
t t e «i£oi»aaMI r « i » f « l i 44ita ia^«««« that dtioiit 
60 to 70 l( of t3m wmcirnxm <»< < ^ ax^ Mi i * thdouf^ ra ia f i a i * 
savajral natlxMSa feav^ baaa ttaoi to daftoiMiao «v«r«pi «^tl» 
of iralafaU mm mmm* Htxa laohiftal mottetf tt«9 hmm ummA 
tfl^efe coaaiat of AsmUM^ Hmmm o f acpal ca ia ia l l tmmmt 
iXiotarata) m « * i^ ) tiaiaf obaanradi ^so^ta at atatioaa. 

tim ««•« tomm i?«xt of th» 0«iif»»Ytfiini« ^emh* Tk» 
Allfivitai im morfte ii|) e£ ««iia^ « i l t« d a y AH^ kMkajr «»j|M>i««« 
tWMlmxm, TM §mwoiAtm Am 9an«r«ily tmtmmgmmm ife aattif*, 
Tte faaarai alofa o f tlia 1mA mrtmem i « amittiarly« Tha araft 
e f A l i f a j ^ 4km%tl^ i» S#024 tmm loaa* 1 ^ wtiola of t te 
Allfasik i a r a i t i i a i>i4aiia traek travaxsad by thxaa a tcami . 
Kaair tlia aurfaea tka a l l t i v i i l foxaiatioaa asa fonona «NI 
fiax0a4i^la« pwavl^HMg iBtacoMaacrticma «i&tli tha aipl f i i r of 
d i t i a raa t sa^ona. ^^ ba araa vmdmx i r z l f a t i o a i a S#03» 640 
liaetaxoa balag isxigatad by IS, 336 j^bata* 22, 30$ i^sivata 
tubawalla, 13,366 l^iaifiaQ aota# ul tb 968«$ loss, of eaala m^ 
642 Q&vmsamwmt tubatieUa* A^i i far ayatan of tha axtaa i a 
ravaalad by tba atudy of i i tbo io^iea i io«a of aitia.exatory 
bosabolaa ifig* 5-8 ) • Acpiiar ayataie of tbt araa to a daptb 
of 376 ^mt i a bottar laa^uratooi. I t baa b^m e^mmwwmS tbat 
$«Diuill watar i a tba axaa oeoara botb ua<Sar eoaCiaad ooa^tioaa 
i a «aa«|par aqM>tev« an^ i > yaooBiiaad cxiB^tioiia i n aballew 
a i ^ i a n . Vtm pfi«c^p4i^ »ou.wem of ^fOi^iS waitar i a tbia ajraa 
i a naiaiy fxom praeipitatiott, Saebasfa fdao ta)>ia ^aea by 
iratuxii aaa£«9a fjcoffi icxi^etioa w d l a t a r a l inflow fzon tba 
a^tjaoaat aJtaaa* Mvar ClaB«aa i s alao tba i&aior mmrcm of 
vaehar«a of tba ax«a. Tba alopa of tbe m t a r tabia i a fron 
liorthaaat to soittbMaat. in ordar to a«9artaia tha hySrauiie 
oa 
« r « i i « i t «»« te«x<»« of honofifWMity of a^f^ter* ir«iftr Io*ml« 
Msro x«eoc<d«i ^ o n ofMt ii«lls« Ttm l i r i r t fa ic f r« i lM i t v«i i«« 
f XQ» 1*0 m to 0,S i^lan* Oi t l i b««ls of tHo boxoltolo a«t« 
«ii4 iiy<iio«ooiOf&c«JL pxopsrtitta ttw a^ptiisr syston of t l » mtmrn 
ctfi IM aividod H B ^ r two (3i8ti»ct estonoxlos. 
(« ) StiNiiioif MiyiiftiV oc<saix:lBf with SQ ra. 
<b) iiMiMc a ^ i s r botuwHi ^opth of S6 R 6 200 la* 
Vlio alttHoir « |a i for eoM^wts of f i«o to eoaiiiM mmA IAIOCOM 
^ • i o r a^iiitiiir oKtoasiiw OOASM sand. T ^ ^ •e l i« r« i of notor 
fiott ttao 4m9mx oQkiiioir ir«zio» fsoM 24S@0 f f t U o M / i l ^ to 
26900 folioK / ««y • T^xo i s widB VAxiatioo of rs i i i i aU i s 
t h i mmm ttixoufliemt tho fmx* Most o£ th» r«Uif«U toiiis 
idLaoo i » tlMi noftttv of ^^iy* Jitfiist ii iiirtMKlHrr* oat of %tm 
totml r « U f « l l o f 902 m * in ^60 t h * jtainfftll in t te veatlif 
of «^ ttl.y« Mtflkiat m^ 9«pt«ei>«jr in tho mmm yoar W M ?10 MB* 
tfhlcte i « 4idbottt 8G9& of th« t o t a l . Tlio xalnfoU i n t%» nootho 
of ^tiiy« MiQMt 6 it«i>t«ribor was I i 9 B « tm% of t l » total o f 
Si7 «t8 i a I f 8i« and ft9S fm out of tlia t o t a l 927 ffiiit i a £102« 
•aH m4wm out of tha tot^JL r a i a f a i i o f to75 am i » &^U Tim 
avaJtafa fiuctuatioa i a tba watar lavala of A l i f a ^ 4 i a t i i e t 
i a tlia yaar 1980 waa 1.69 natajt^ i a i $ 8 i |«S4 natar aaa i a 
1$«2 %m%$ 8»t«r aad i a £983 2«03 nator* Qa tha l^aaia of tlia 
eaioulatioMa of «v«ra«a wmtm laval flLMe^«tic3«a aail «««r««a 
r a i a f a l l ovar Ai i«a i^ Siatx iet i t eaa ba mm\am4 ttiat fa ia faM 
i a CMM of t ^ mm^QX aourc* of f«ehftr«ft of tli» armi but 
b««&^« jr«iRi«U. t:)m AT** i a «lso melmrfsd by t t e d w r 
Gmm» flowiaif on t te Bast Wlmk of tUs A U ^ S I I ^ tstc iet . 
l a ttio i a ta isa t Of t t e pubiie «r« ^ v i « bolow. 
Jtfiy PVXW3M dlziJUint nalila for othasa m^i^ ba 
IX^tamm^* Zaat«il4ttioM« ANUNffia^ or ra^ ^ orioratiafr of a 
waU mtat hm rafortad to tha coecamad «i thof i t i«a* l ^ i l l a r s 
euat «ja»Biit O^MAo^e lo«a# iticiudlifif ^tepttv colm^r* eluuraotar* 
sisa of »at«r l« l ana atiiaetiiira of tha at rata faaotratall ior 
a l l «i«ir and #Mi|NMiad na i l s , fialla fiiiRMiaMa^ €ommm^e or 
iiu«ieii»ttl if«tar miat ba psoparly coBatructad and f iaiahNI to 
pcavaatt contaeiiiatioB. flondafi ar t ia ia^ tialla Miat ba 
eaifotf or soQalatad by a u i t ^ l o da^oiw to praviiit waata, 
Abtftdk^ail walla mimt ba aaalad to mmumt. va«ta# ocMitafiiJiAtl^i 
ancl ^csidMita* '^^m diajoaal of any poUntaata of ia^ost i ia l 
waatoa uhloh aafraiia tba ^ a l i t y of fyb l ie froi»€ watsr aufi^liaa 
abdiild ba raatc&otad* 
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